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(54) INK JET HEAD UNIT 

(57)Abstract: 

PURPOSE: To provide an ink jet head which has 
electrolytic corrosion resistance and being highly reliable 
through a long period of time and can be manufactured 
by a simple manufacturing method without requiring high 
cost. 

CONSTITUTION: In an ink jet head which is 
manufactured by joining metal layers 6, electrically 
connected to a piezoelectric element 7, and wiring 
members 8 with a joining material 14 and is made up by 
molding with a sealing material 16 which covers the 
piezoelectric element 7 and the joining part, 
characteristic is constituted in such that when potential 
difference between the joining material 14 and the metal 
layers 6 is taken as AV (V) and water absorptivity of the 
sealing material 16 is taken as D (%), AV*D<1. 



LEGAL STATUS 
[Date of request for examination] 03.12.1996 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 

http://wwwl 9.ipdl jpo.go .jp/PAl/result/detail/main/wAAAC0ayshDA405 1 93 1 30P1 .htm 2/1 2/2004 




Searching PAJ 



Page 2 of 2 



application converted registration] 

[Date of final disposal for application} 

[Patent number] 2803937 

[Date of registration] 17.07.1998 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAC0ayshDA405 1 93 1 30P1 .htm 



2/12/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An ink jet arm head characterized by being referred to as deltaVxD<=l when a metal layer 
and a wiring member which are connected to a piezoelectric device and an electric target are joined by 
joint material, the potential difference of said joint material and metal layer is set to deltaV (V) in an ink 
jet arm head which carries out a mold and becomes so that said piezoelectric device and joint may be 
covered by closure member, and water absorption of said closure member is set to D (%). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet arm head used for the ink jet printer which 
prints by turning ink on record media, such as a form, and injecting it from a nozzle. 

[0002] ... 
[Description of the Prior Art] By making it come to arrange a piezoelectric device to the ink jet arm 
head formed in the shape of a nozzle in the point in the ink jet head unit, and energizing to a 
piezoelectric device based on predetermined printing timing, the ink jet arm head mentioned above is 
made to deform & piezoelectric device, decreases the cross section of the ink passage of an ink jet arm 
head, and prints by injecting the ink in an ink jet arm head from a nozzle, and making a form reaching 
the target. 

[0003] Drawing 3 is the perspective diagram showing such a conventional ink jet arm head. 
[0004] As shown in drawing 3 , in the conventional ink jet arm head 1, two or more ink passage 3 and 3 
- are formed in the interior of a substrate 2, the nozzle 4 which makes the side of the longitudinal 
direction in drawing of said substrate 2 breathe out ink is formed in one side of each of this ink passage 
3, and the input 5 of ink is formed in another side. As shown in drawing 3 , and on the whole surface of 
the outside of this substrate 2, i.e., the upper surface in drawing The metal layer 6 of the thin film 
applied as an electrode when the front face of a substrate 2 is lacking in conductivity is formed. To the 
pan of this metal layer 6 outside As it counters with said each ink passage 3, it is made to correspond to 
each ink passage 3, and the approximate circle board-like piezoelectric device 7 is joined by the jointing 
material which has conductivity so that the underside side may be connected electrically. The metal 
layer 6 formed in the base mentioned above also on the upper surface of this piezoelectric device 7 and 
the metal layer 6 of the same thin film are formed (not shown). The joint material in which the 
individual cable run section of the wiring members 8, such as a flexible print circuit (FPC), has 
conductivity through a conductor, For example, it fixes by the conductive paste which made solder, 
carbon, or a metallic 'material contain (not shown [ both ]), and one pole (usually anode plate) is 
constituted. Moreover, in the metal layer 6 on said substrate 2, the common cable run section of the 
wiring member 8 has fixed by said joint material (not shown) through the conductor as a pole (usually 
cathode) of another side. Thus, the wiring member 8 and the piezoelectric device 7 are electrically 
connected through the metal layer 6 and joint material of a thin film. And as shown in drawing 4 , the 
mold of the joint of the metal layer 6 arranged on the whole surface of said substrate 2, each 
piezoelectric device 7, and the wiring member 8 is carried out by the closure member 9, and it is 
insulated to the exterior. 

[0005] Moreover, the ink jet arm head it was made to make it contacted mechanically without making 

the wiring member 8 fix to these poles is also proposed. 

[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional ink jet arm head 1 mentioned 
above, as mentioned above, the metal layer 6 and the wiring member 8 of a thin film are joined through 
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joint material. And when the metal layer 6 and joint material of this thin film are the same material, it is 
very rare and the case where the dissimilar material is used has the generality. 

[00071 Therefore, between the metal layer 6 and joint material, the potential difference equivalent to the 
normal potential of this material will arise. And the moisture in atmospheric air adhered td the portion 
which this potential difference produced, electric corrosion occurred, and there was a trouble that the 
metal layer 6 of a thin film was destroyed by corrosion. Therefore, electric corrosion was made to 
prevent by using a corrosion-resisting material strong against corrosion for the metal layer 6, or devising 
the magnitude for a joint, and arrangement. 

[0008] However, in the ink jet arm head 1 which performed such electric corrosion prevention, when a 
corrosion-resisting material was used, there was a trouble that the raw material itself will become 
expensive, and a manufacturing process became complicated and difficult. Furthermore, in order to have 
devised the magnitude for a joint, and arrangement, the critical point is arrived at by demand called 
high-performance-izing of today's ink jet arm head 1, and a miniaturization, and there was a trouble that 
it could not follow in footsteps of electric corrosion prevention. 

[0009] Moreover, in the ink jet arm head it was made to make it contacted mechanically without making 
the wiring member 8 fix, although electric corrosion was not produced, since the contact force at the 
time of contact of the wiring member 8 affected ink discharge quantity, in the ink jet arm head of today's 
multi-nozzle format, there was a trouble that adjustment of the contact force mentioned above was 

difficult. ■ ' . ' . 

[0010] This invention is made in view of these points, and the trouble in the conventional thing 
mentioned above is conquered, and it continues at a long period of time, is reliable, without being an 
easy method and causing an economic burden, and aims at offering the ink jet arm head which can 
prevent electric corrosion easily. 

[Means for Solving the Problem] In order to attain the object mentioned above an ink jet arm head of 
this invention In an ink jet arm head which carries out a mold and becomes so that a metal layer and a 
wiring member which are connected to a piezoelectric device and an electric target may be joined by 
joint material and said piezoelectric device and joint may be covered by closure member When the 
potential difference of said joint material and metal layer is set to deltaV (V) and water absorption of 
said closure member is set to D (%), it is characterized by being referred to as deltaVxD<=l . 

[Function] When according to the ink jet arm head of this invention which consists of a configuration 
mentioned above the potential difference of joint material and a metal layer is set to deltaV (V) and 
water absorption of said closure member is set to D (%), by being referred to as deltaVxD<=l, adhesion 
of the moisture in the atmospheric air to the generating portion of the potential difference is intercepted 
by the closure member proper, and can prevent generating of electric corrosion certainly in a practical 
use region. 
[0013] 

[Example] Hereafter, drawingj, explains the example of this invention. 

[0014] Drawing 1 is drawing of longitudinal section of an important section showing one example of the 
ink jet arm head of this invention. . 

[0015] As shown in drawing 1 , as for the ink jet arm head 10 of this example, the metal layer 6 ot a thin 
film is formed in the front face of a substrate 2 by proper methods, such as vacuum evaporationo and 
sputtering. As a raw material of this metal layer 6, the aluminum, nickel, chromium, etc. are suitable. 
And the piezoelectric device 7 is joined to the front face of this metal layer 6 with the substrate 2 and the 
opposed face 12 (drawing Nakashita side) which counters through the jointing material 1 1 . and the 
conductor which the metal layer 6 of the same thin film as the front face of said substrate 2 is formed m 
the anti-opposed face 13 side which disagrees with the substrate 2 of a piezoelectric device 7, and was 
formed in this metal layer 6 through the joint material 14, such as conductive paste, at the end of the 
individual cable run section of the wiring members 8, such as a flexible print circuit (FPC), — 15a is 
joined and the anode plate is constituted. As this joint material 14, since conductive pastes, such as 
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silver, nickel, and copper, are easy for workability, it is suitable. 

[0016] Proper things, such as 2 liquid hybrid model of the epoxy system which has conductivity, are 
used for the jointing material 1 1 used for cementation to said metal layer 6 and piezoelectric device 7. In 
addition, this jointing material 1 1 is not especially limited to this example that what is necessary is just 
to have conductivity. » 

[0017] moreover, the conductor formed in the proper location of said metal layer 6 through the same 
joint material 14 as the above at the end of the common cable run section of the wiring member 8 - 15b 
is joined and cathode is constituted. 

[0018] Furthermore, the mold is carried out as each component part arranged on said metal layer 6 
covers an outside by the closure member 16. What is necessary is just to choose from a well-known 
sealing material or adhesives suitably as this closure member 16, so that the conditions explained below 
may be suited. 

[0019] That is, when the potential difference of said metal layer 6 and joint material 14 is set to deltaV 
(V) and water absorption of said closure member 16 is set to D (%), it is constituted so that it may be 
referred to as deltaVxD<=l. 

[0020] In the ink jet arm head 10 which consists of a configuration mentioned above next, various kinds 
of potential difference was made to form combining the metal layer 6 and the joint material 14 with 
various raw materials, the mold was carried out by the various closure, members 16, and the engine- 
performance experiment was conducted about the relation of the electric corrosion by the potential 
difference and water absorption. In this engine-performance experiment, the ink jet arm head 10 was 
held in the elevated-temperature thermostat of the temperature of 60 degrees C, and 95% of humidity, 
and the progress degree of electric corrosion was evaluated with time. Moreover, in consideration of the 
practical use range, when the ink jet arm head 10' was 'held, for 90 days in the elevated-temperature 
thermostat of the temperature of 60 degrees C, and 95% of humidity, what does not have effect in a 
function was considered as acceptance. 

[0021] Said engine-performance experimental result is shown in a table 1 . 
[0022] 
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What graph-ized a table 1 as relation of the electric corrosion by the potential difference and water 
absorption is shown in drawing 2 . 

[0023] It became clear that there was a clear principle in progress of the electric corrosion by the 
potential difference and water absorption by drawing 2 so that clearly. Namely, as mentioned above, 
when the potential difference of said metal layer 6 and joint material 14 is set to deltaV (V) and water 
absorption of said closure member 16 is set to D (%) The period which is not influenced [ according / 
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the product of the potential difference and water absorption / to electric corrosion in ****** to zero ] 
becomes long, and the effect by the electric corrosion to the ink jet arm head 10 can be easily removed 
certainly by constituting so that it may be referred to as deltaVxD<=l . 

[0024] Moreover, an economic burden can be reduced while being able to shorten the time amount 
which development of the ink jet arm head 10 takes, since it can follow in footsteps of various kinds of 
specifications accuracy and promptly by saying that conditional expression called deltaVxP<-l in the 
combination of said metal layer 6, joint material 14, and closure member 16 is changed. 
[0025] In addition, this invention is not limited to said example and can be changed if needed. 
[0026] 

[Effect of the Invention] As explained above, when the potential difference of a metal layer and joint 
material is set to deltaV (V) for the combination of a metal layer, joint material, and a closure member 
and water absorption of a closure member is set to D (%), according to the ink jet arm head of this 
invention While the adverse effect to the ink jet arm head by electric corrosion is certainly [ simplicity 
and ] removable by constituting so that it may be set to deltaVxD<=l, the extremely excellent effect that 
the flexibility of layout of an ink jet arm head can be raised is done so. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAW INGS . 

[Brief Description of the Drawings] 

[Drawing 11 Drawing of longitudinal section of an important section showing the ink jet arm head of 
this invention 

[Drawing 21 Drawing showing the relation between the potential difference, water absorption, and 

electric corrosion .... 

[Drawing 31 The perspective diagram of an important section showing the conventional ink jet arm head 

[Drawing 41 The same drawing as drawing 3 which carried out the mold by the closure member 
[Description of Notations] 
2 Substrate 

6 Metal Layer 

7 Piezoelectric Device 

8 Wiring Member 

10 Ink Jet Arm Head 

1 1 Jointing Material 
14 Joint Material 

16 Closure Member 



[Translation done.] 
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DRAWINGS 

[Drawing 11 
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[Drawing 2] 
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